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Steering <»car and Necessity

for ll> Carp.
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In the last lesson, .von were shown
how the front wheels of the automo¬
bile must each turn on its separate
pivot whe-i steering, and how this pivot
n.ust ho brought is near to the wheel
as possible. We have now to see how
?hf steer:irr of the wheels on their
pivots is controlled hv the steering
hi nd-wheel.

In Fig. I the construction of a front
axle is shown. The i>art. known as the
Steering Knuckle. which comprises the
wheel axis, the arm called the tie
rod arm. and the huh through which
the Klnc Pin. marked 1. passes, is
shown as A. Von will note that the
steering knuckles of the two whco's
are connected hv ihc ri>d I?. which ro.l
i* termed the Tie Mod and often the
Reacn Rod. This Tie Rod connects
th» knuckles i:i such a way that, he-
cause of the angularity of the Te
Rod Arms v/he;i one wheel is turned,
the '.ther will also have t<« turn, an.I
in the proper direction and correct
amount of turning a iiirve of any
radius.
From the above we see that the steer¬

inc mechanism, operated by the hand
wheel, need only act <">n one of the
wheels. Thus, you will see. that the
left-hand knuckles has fastened to it
an arm (C). By moving this arm CT*)
the wheels will be made t" turn on the;
kinc pins. I
The arm (C) is moved hv the drac

link (E, Fie:. 3). which, in turn, is
moved by the steerinc arm (1**).. this
steerinc <"F"> bcinc moved by means of
the mechanism at the botton of the
steerinc column, as shown in Figure 3.
CONSIIJKlt\IU.I-: VARIATION' IV

i»i:sh;\ \m> i'oxsthittion
While the construction of the steer¬

inc knuckle, tie rod. drag link and
steerinc arm is nearly the same for alii
cars, there is considerable variation in
the design and construction of the
steering mechanism proper. In the
majority of cars the steering arm is
operated by means of a worm and
worm wheel.
Figure I shows a detail of the worm

wheel. M is the worm. N" the worm
wheel, and F the steerinc arm. The
worm is connected to a hollow shaft,
to the other end of which shaft is con¬
nected the steering hand wheel. You
will be able to see how. when the hand
wheel is turned. It turns the worm,'
which. In turn, will make the worm
wheel revolve, and so swing the steer¬
ing arm back or forth.
Study this worm arid worm wheel

for a momeirt. What will happen when
they become worn? Why, there will
he a "back, lash" or play, in the hand
wheel. TTow can this play be taken
out? you ask. The simplest way would
be to take off the steering arm, from
its square-ended shaft, tind then turn
the hand wheel until the shaft has
made a half of a revolution, and put
back the arm. This, yon will notice,
will brine the back portion of the
worm wheel, marked t into mesh wi'h
the worm. As this portion of the worm
wheel has not yet been used, doing
this will he the nme as installing a
new worm wheel.

Play In the hand wheel will also re¬
sult from the thrust nearincs. 11 and 1.
heoomic worn, so that the worm can
move up and down. To take out this
rday. the nut (K1 is screwed down.
When this is done, howevor. both
wheels must he Jacked up and tests
made of the hand wheel, so ;«s to be
sure that It does riot bind In most
cars the nut fKl is "locked" by hav-
inc the top portion of the worm lious-

ing split and damped :»r<»\> n»I the nut.
To turn the nut. therefore, the upper
housing holts will tirst have to be
loosened a little.

In some ears the wear of the worm
ami worm wheel can he taken up by
setting the worm wheel closer to the
worm. To accomplish this, the shaft of
the worm wheel is set in eccentric
bearings, which bearings can be turned
and so press the shaft and its worm
wheel closer to the worm. Figure 5
shows one of these bearings. Care
must be taken to turn both of the
bearings, which will be found on erii h
side of the worm wheel, an equal
amount, and also to see that there is
no "binding." as explained for the
thrust bearing adjustment.
You may have noticed in cataloguesthe expression "Irreversible worm ami

wheel." By this is meant that the
wheels can be turned only by turning
the hand wheel, they being sort of
"locked" in the position s«-t by the hand
wheel. This is accomplished by havingthe pitch of the worm quite small: that
is. the teeth come near to taking tlie
shape of rings, or nfta sniral of many
turns to the foot of length. Obviously,
were the teeth to be rings, instead of
spiral, pressing the steering arm would
simply press the teeth of the worm
wheel against those of the worm, but
there could be no movement of either.
My having the teeth of the worm near¬
ly in the form of rincs. practically the
same thing is accomplished. Thus th<*
wheels can be turned only bv turningthe hand wheel, and the mechanism Is
irreversible.
As the wheel is constantly striking

obstructions in the road, the steerine
mechanism (and, when reversible, the
driver's hand), would be subjected to
many severe blows, unless there were
snme "cushioning" device furnished.
The drag link, therefore, is connected
to the steering arm and to the steer¬
ing knuckle, by spring-cushioned ball
and sockets. These must bo keptpacked with grease
The steering tneHianism requires lit¬

tle care, but it is important to keep the
various parts of it well lubricated.
Neglect in this respect will result in
"play." which play is not only annoy-
ing to the driver, but results in the
tires wearing out quicker than they(otherwise would.

Still another scheme used to make
the car travel In a straight line, irrc-

spectivo of the road faults, is to set
the front :<\le so that it is forward
of the middle of the springs. This will
eause tin- axle and. therefore. king
l<in. to lie at an angle to tlie vertical.
ho i hiit a line drawn through the king
will strike the ground at .1 point in
front of that at which the wheel
touches it. r.v so rotting the axle the
wheel will always try to follow this
point, ttie action hciug very much the
same as that of the castors of tables,
pianos, etc.

QUESTIONS AND ANSWERS
(Copvrichl. 1 f» 1 >. bv 1'r-d «'*. tiuerrlich.1i,> I ln'c l":iv. )<. ask vour advice on a

mutter *vhioh mav simple to von. rot is
seems .Iitl'huii of . >*lu 11 -n. viz. the removalof snark pltiir from .111 encin* on whichirratdtlte has !>... u used. It has fffert uallvstopped !..*> "f .miT'is.«li'ii which befor«
usinc bothered ine onsiderablv. but I n-"ov
find that the craphit'» used to make m> the
ioints has baked wi hard that it is
lit.. to remove them with the wr»ii'h with¬
out fe.ir «. f breakitie lh-m oft. The encinektinrks (with spark retarded! when lakintr
a s crail». yo ioncluded to examine thespark t !iii?s ami when remi>ve(| io as-certainif carbon in MilItlclent uuantitv had accumu¬lated to warrant takinc off the head. As itis alwavs a question of c»*ttinc exervthincticlit attain ifier removal. 1 wish to ask if amixture of kerosene, alcohol and turpentine
¦ .lit i*i the spark pluc ofeninc will removethe carbon if not considerable Also would
\ on lib' the L-r.ithite ..cam or is there any¬thing better t"r this iiurvose?

n y. p.
\. Allowinc a small uuantitv of keroseneand alcohol (kerosene alone will do) tostand in the cylinders overmcht will rtolunch !.» remove the carbon. I would leavethe mr;> ntir.e out. as the residue will cause

a «i'in \ formation of carbon attain. To re-
mnve 1 h- tiellt spark tdutts. use » jtnuctit 11nc "S" w reti< h and strike the end ublow with a hammer. If the work is donewhile the cncine is hot. the tducs will itoU-iiblv b»'sen more reudilx rt» tiiovinu tiitht
i Iuirs is ii"t a simple m ittcr. ev«n to theI."' me. hanic(- ;in,! tile hammer is still the
most reliable tool cannot believe thatlb* graphite. if not mixed with somethingelse. IS the cause ..f the id ucs stieltinc. infact i- shotil lause tlieni to come out easilyI would continue t" use it.

I have a l!»l'« < l lourintr car and
( have h id valves croimd. Iiearincs tightened
up macnelo reihartre.t and points set andcarburetor has been adiusted as far asneedle will to. and the float has been raisedNov Spnrk id tics have tieen put in with
proper spacine of the points, and the car-bur-t<>r will spit ;.nd pop on lone hills andrefuse to t<ull on hich If I use secondflii"'! she will draw f-«r a while anil acalnspit and pop and sometimes stall. If | lether stand for a while, sav five minutes or
so. she is a train all richl for a while andwill then repeat. I thought II was casshort-ice and so had a Stewart vartiunt tank
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vy 'A' car built "by Dodge Brothers to pay its way in
any business, large or small, that needs delivery.
So strong and so thoroughly built that
costs can be closely figured in advance.
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J» r*Ul pay you to vLsit as nrd examine this rnr,

The haulage cost is unusually low.

Jones Motor Car Co., Inc.
J 651 West Broad Street. Randolph 463.

PUl on. hul It still docs ihf> naini>. t'arbu-
« ir' Kns '""k anil screen have li"n cleaned

nnu mraliiMl through chamois. but m» use.
"J thinkinc cif nuitinv on larcer uitdne.

.Ji oultl you nleiise loll me If vou think It li*
the valvrii not boinc udtusted rieht Tliov

adjusted bv H local earace and lie suvs
they are t). K. II .fM

A. If it re<iuire<j n full five minutes before
'J"- enirlno will operate tironerlv after
Mnjlinc as you sav. I lion I hiii nn-li iio«l to
lifllfvc that the valves arc sol loo closely for
?. not enclne. Try L'lvmi; more rlciiriiiHT to
the inlet valves anil si-c If this helps. If
[ !*** vacuum lank is pUv^'l In tin* Imi'k of
the cnclnc. It iiihv be ton low for hill climb*
.flit. Also there iiihv lit- leakace of ijlrwhere the nine coiincctinc the ton of the
lank to the Inlet manifold is connected. thun
J"' Producinc the yacuum In the tank.
There tnav also be lealtace in the nine run-

.Jlnir from thv cas tank to the vacuum tank.
Acaln. there may not be a lareo enough
vent hole in the filler eai> of I he ca* tank.
Or the yent hole mav be cloisued. Incorrect
tlnnlnc of either macneto or the valve*
miirht also eau.se the trouble.

W. The front wheels of mv ear have larce
anil small ball boarlncs. The felt washers
are worn and let the crease out. Can von
jtdvlse nie how to remove these bearincs for
Inspection? They are in so tiirht they must
have been pumped in with n jack I fltnl ii
Impossible to builcc them. The encltio runs
Hue except that after runiiinc about SOU
miles It ileveli»t>eil a knock, like a tioorlv ad¬
justed tat>i)et. I went to the service sta¬
tion and they saiil soft stmts on valve tap-
lii'tH. I have aiiiusteil these tunpots to .00:5
with a feeler sauce while encine was hot
I have no soft spots on the tappets or i>ush
rods, but l cannot cot rial of tins knock,
I a in under the Impression that it is possi-
blv in the oil uuinn which has a prettv stiff
sprine. atul thoucht that possibly a lighter
sprine would hcli>. Mv uumu is o. K. Who
makts this motor? \V. It. M

A. Where annular ball bearincs are used
.ill I he wheels, a wheel tiuller is eeliorallv
remiired to remote them. You can ric ut> a
substitute for the nuller with vour tack and
tire chains. The bearincs will to on easllv
if they are cent I v tiiDDeil at the inner rare-
wav and thin pressed in with the nut. and
a Cain tatiped. etc. Your cues* that the
uumu Is the cause of the tannine noise, is
nuite likely correct. I am loath to advise
vou to use a lichter snrlnc. however, as the
lichter snriitc mav in>t aet uulcklv enouch
at the hiclier encine snoods You mleht ex¬
periment with it. aa at the lower speeds the
liirhter snrinc will no iloubt work, byt vou
will have to watch vour oil carefully. Sid--
siati is the cause of much of the tannine
noises. Looseness at tile kev of the half-
ttnie efnrs mtcht also cause the tan. Some
of the I'aice moilels American Six. Jeffrey
and Glide use the same make of motoi as
in vour car. .Made b\ Hutenber Motor to.,
Marlon. I nd.
Q 1 have a l'»l» t ). which ha' been

run S.000 miles It has always cot.sumeil
too much oil. Have had new nistai. nties
nut.in and now cannot net more than t>«. to
75 miles on a quart of medium tirade m,
What do vou think is the cause and how

Ii an it be remedied ? W. G. O.
A. The earlier models of vour make of <ar

were troubled with a too larce consumption
of lubricat inc oil. 1 .owen nc the splash i»an.
which is inside the crank case, or tilinc a
little oft the sides of the oil scoons on the
i nds of the coniiectlnc rods will heln.

i.>. 1 have had several occasions to tost
batteries that read on my hvdrometer 1.150
and 1.200. but could not trunk i ho motor, so
as to ascertain where mv trouble was. I
made as with nast experience from Instruc-
tmns Irotn books l.v competent authors,
with my volt iin t<-r. several tests One that

could not understand was with a load on
the battcrv or starter encaced. volt meter
read a scant si v volts, and that is almost
normal for a fnilv charged battery. Then
I tested for satisfaction each cell. .! cot a
readme of scant two volts, and that is
nearly normal understood these were six
volts elishtv and ll'O aniuerc hour butteries.
1 felt tempted to find out how many am-
neres I had. but did not dare connect mv
ammeter for th-. dial indicated that 1 could
ct but thlrtv ampere readme and I would
liave ruined it .What is a cond method of'
knowinc how much amDctace in store? I
know th.'.t I could calculate that 1.X00 is a
fullv charced batterv l.Cf>0 a three-uuarters
i harecd. l.'JOO half charged, and 1.150 third
charced. and .*o on .1 I"

A. The hvdrometer is the onlv reliable in¬
strument I'T testinc a storace i.attery. The
yoltace will be nearlv the same for a fullv

REYNOLDS
5(r«t,

LW. M. BE1TNC
2t»3 W. Broad

lUckmoid.

KoehlerTrucks
$1450 Fa

0. B.
Factory.

CAPITAL MOTOR CORP.
310 W. Broad Street.

ch»rc<*'l <>r aimoat cntlrrlv illni-liurKCft I>nl-
trrv. Whilf ttu> amn«>ru « III lir <loncn<lon(
unon tin' fJtcrnHl ri'simunn-. so tl II riui-
nol li«> used uh it (Mi At 1.150 llu* liuttt-rvwill hiivo sllichtlv Irjin than a ttuurluicharm- hikI nut onu-lhlril. an you nay.

Will vou explain how tho Stewart
vacuum tank ot>«-ral<-*? .1. It

A. Tin- vacuum lank ha.* two compart-
mrnl*: a lower, which han n t>lt»i> loatllliir

to the cHrburi'lnr ami which Im ahvavH nncn
to th«* lit »m*Hi»h<»r*\ ami an iti wlilt-h
In a lloat. and which Iuih «»m* t»ii»«- lca«lutc
to tin* u'iih lank ami am»th«*r l« in'* t
manifold. When I In- float I* Ill" air
can Im« huvK«mI out of 111i:« tint"'!' lank «!»»«. to
I In* vacutim In tin- inl* i ma nifohl of tin*
i'iujIih*. »o thai a vacuum will also !»«. i»ro-
«luc**<l In It 'I'hif will r«>.Hii|t hi i;a.H<iliiit>
Iflnc Hurkod Into tin- comnart moil fi«>in iln*

I M(Jt>|ilv l;n)K. Am (lm roinD^rliurntili« tl*ui» will rai>i* an<l finally will ahllt 4
i Htii'ilnn fr«»m iln> lnU*t manifold. uu itin* Maim* I' iii. i»|M«n t h»» eoinna rt hi<*nt»xto *
Ph iMun of t ho atmosphere*. svhrn \h<sIIiio will Mow Into ihu lower comparingmilI i,ln-m** l»v Kr.ivltv (o ih«» carburet*A rhvcl; v.il\« prevent* I hi* irAnolinn b'itlruwii no from tin* lowrr compartnifntt In* iifpt-r when I in* I it 11 .. r haw a va«*uuin

Four-Passenger Sportster

Ten-thousand-tirc miles. Consistently
high gasoline mileage. Hot-spot mani- r.
fold carburetion. Triple capacity vac-
uum tank. Twenty-seven per cent,

reserve cooling efficiency.
Double the rantfe of performance

Half the cost of operation

THE GIBSON MOTOR CO.
IC> 1 l-i:i WKST RHOA l> ST UVAYY.

lMiono Handohtli ."><>.">1;.

COLE MOTOR CAR COMPANY, IXDTAXAPOLIS, U.S.A.

The Worth of a

Guarantee or Warranty
I have often wondered just, what value the average purchaser of au¬

tomotive vehieles places on the so-called guarantee of warranty of the
average Motor Company or Agency.

In the Webster sense "a guarantee is an engagement that a certain
act will he done or not done in future." and "a warranty is an engagement
as to the qualities or title of a thing at the lime of the engagement."

BUT.
to me a guarantee or warranty is only worth the possibilities it may have
of actually being made good. Either or both without honest intention
and will and the financial solidity behind them, are only flimsy promises
made to be broken, and not worth the breath to make them, or the paper
on which to write them.

In our own case we arc more exacting than a little of the manufac¬
turers we represent. We not. only satisfy ourselves of the real worth of
the product, but we make sure that the financial conditions of each con¬
cern are such that they will continue in business, that their experience
lias been sufficient to give them broad and liberal views of marketing
problems, and still further, that they CAX and have the WILL to keep
their word. We don't represent any narrow-minded manufacturers.

I am quite positive that the few dollars that might be made on a sale
"closed" 011 wild, unfillable promises of service, performance, or what¬
not, are of 110 worth to me. I don't want them; consequently we are
never "gun shy" of any statement made by any of our business getters.

The automotive products we are marketing arc the best of their
kind that we could find.solid, substantial, not only designed, but built
right, bought right and sold right. We do not. hesitate one moment to
assure the purchaser that they ARE and WILL do all that we claim for
them. ^

I personally am behind everything we market.

Secrclary-Treasurer.

M. D. STONEMOTOR CO., Inc.
BROAD AT SHAFER STREET - - - - RICHMOND, VIRGINIA.


